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Soft skills in the engineering profession have been a well-known topic for many
years because of the idea that engineers lack these skills. Working engineers and hiring
managers are looking for engineers who differ from this idea to engineers with great “soft
skills” on top of their hard, or technical, skills. However, some engineers are reluctant to
give up their technical world for a more social way of doing things. While there have
been numerous studies to remedy this problem, simply identifying the need for engineers
to gain more soft skills has not been effective thus far. This paper reviews the current
literature behind the terms of “soft skills” and “entrepreneurial skills” as well as attributes
of engineers’ success. In this research, “soft skills” and “entrepreneurial skills” are
applied to an assessment of adults through a survey, and analytical conclusions are drawn
to understand peoples’ opinions on the two terms.
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CHAPTER I
INTRODUCTION
Soft skills in the engineering profession have been a well-known topic for many
years because of the idea that engineers lack these skills. Working engineers and hiring
managers are looking for engineers who differ from this idea of engineers who lack soft
skills to engineers with great “soft skills” on top of their hard, or technical, skills.
However, some engineers are reluctant to give up their technical world for a more social
way of doing things. While there have been numerous studies to remedy this problem,
simply identifying the need for engineers to gain more soft skills has not been effective
thus far. This paper reviews the current literature behind the terms and use of “soft skills”
and “entrepreneurial skills” as well as attributes of engineers’ success. In this research,
“soft skills” and “entrepreneurial skills” are applied to an assessment of adults through a
survey, and analytical conclusions are drawn to understand peoples’ opinions on the two
terms.
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CHAPTER II
LITERATURE REVIEW
The investigation of the related literature follows in five sections. The first two
sections reference the related literature in which soft skills and entrepreneurial skills are
defined as well as the current reluctance to possess soft skills in engineers. The third
section identifies and applies the generational differences for each term. The fourth
section recognizes the similarities and differences of each term in order to understand
how they are related, and the last section references what attributes make a successful
engineer with an emphasis on the contribution of the perception of character skills.
2.1

Soft skills
The Collins English Dictionary defines the term “soft skills” as “desirable

qualities for certain forms of employment that do not depend on acquired knowledge:
they include common sense, the ability to deal with people, and a positive flexible
attitude.” (Collins English Dictionary, 1979). Soft skills, unlike technical skills or “hard
skills,” revolve around a person’s traits, attitudes, and behaviors that distinguish them
from other people. The term “soft skills” is defined in many different ways in the
literature with one definition being intra- and inter- personal skills, essential for personal
development, social participation, and workplace success (Kechagais, 2011) (de Ridder,
Meysman et al., 2014). Some argue that these attributes are characterized as “skills”
because they can be taught, learned, and practiced (Kechagais, 2011) (Farr and Brazil,
2

2009). However, some state that these skills are hard to acquire by learning and can only
be continually developed through practical application (de Ridder, Meysman et al., 2014;
Robles, 2012; Kechagais, 2011). This idea furthers the definition of “soft skills” as
including skills such as communication, teamwork, flexibility, and adaptability. There are
also more attributes such as communication skills and coaching and leadership abilities
defined, as well as personal qualities such as friendliness, empathy, and optimism (de
Ridder, Meysman et al., 2014). There are different terms that are often used
interchangeably such as “enabling skills,” “life skills,” and “essential skills,” which can
be interpreted in the same way as “soft skills” depending upon what industry and
circumstance in which the term is used (Kechagais 2011). When gathering the most used
attributes of soft skills in the literature, it can be summarized as the following: teamwork,
stress management and emotional stability, analytical, critical, and problem-solving
skills, interpersonal skills, communication skills, leadership skills, organizational skills,
initiatives and innovations, and responsibility and commitment. (Listed in Table 2.1.)
2.1.1

Reservations toward soft skills in engineers
It is a widely held assumption that engineers are not social people. This

association could be made for many reasons. One reason could be that most people who
are more drawn to STEM (science, technology, engineering, and math) subjects will
pursue STEM majors which are generally considered to be full of unsocial people
because they will be mostly focused on their studies. Another reason could be that soft
skills were not expected of engineers while they were pursuing their degree, instead only
the material taught regarding technical skills were expected. The engineering curriculum
has been put into question as to why soft skills are not included at a higher level
3

(Andrews and Higson, 2008; de Ridder, Meysman et al., 2014; Farr and Brazil, 2009;
Kumar and Hsiao, 2007). Each of these papers is based on the idea that soft skills would
be improved for engineers if they were properly taught soft skills. Engineers are aware of
the expectation that soft skills are required. The community of engineers who are already
employed may not see a need to improve their soft skills with no motivation to do so
(Jafari-Marandi et al., 2017).
2.2

Entrepreneurial skills
The term “entrepreneurial skills” can be defined as a “judicious blend of hard and

soft skills needed to ensure long term success” (Farr and Brazil, 2009). It is believed in
some studies that these skills are more difficult for engineers to teach and learn than basic
technical skills (Robinson, 2009; Bolton and Lane, 2011). For the most part, successful
entrepreneurial skills are determined based on the traits of a successful entrepreneur.
Bolton and Lane state three different areas of research that impact a person’s
entrepreneurial success: environmental factors such as opportunities and external stimuli,
personality traits such as competitive aggressiveness and innovativeness, and attitudes
impacted by social influences such as teamwork and communication skills. There is also
evidence to suggest that entrepreneurial skills can be defined as recognizing and taking
advantage of opportunity as well as acquiring and utilizing resources to coordinate
activities (Chandler and Hanks, 1994; Bolton and Lane, 2011). Hissey (2000) describes
individuals with an entrepreneurial skill and mindset as being more successful engineers.

4

2.3

Similarities among soft and entrepreneurial skills
Based on the literature discussed defining soft skills and entrepreneurial skills, it

can be concluded that these skills have a lot in common. In Table 2.1, the most used
attributes of both soft skills and entrepreneurial skills are listed with a circle where the
trait is considered to be a description of soft skills and a triangle where the trait is
considered to be a description of entrepreneurial skills. Any trait that is considered to be a
trait of both of these skills are denoted with both the circle and triangle. When analyzing
this table, it is found that there are multiple traits with only a triangle, but there are not
any traits with only a circle.
Table 2.1

Similarities among soft and entrepreneurial skills

Attribute

Soft

Entrepreneurial

Attribute
Communication
skills

Teamwork
Stress management
and emotional
stability
Analytical, critical,
and problemsolving skills

Leadership skills
Organizational skills
Initiative and
innovation

Interpersonal skill
Opportunity
recognition and
exploitation
Influencing and
persuasion
Marketing and
market awareness
Risk taking
Networking
Strategic
orientation
Financial
management

Responsibility and
commitment
Decision making
and execution
Customer focus and
customer orientation
Planning and
foresight thinking
Conceptual systems
thinking
Human Resource
development

(adapted from Jafari-Marandi et al., 2017)
5

Soft

Entrepreneurial

Figure 2.1 shows attributes of entrepreneurial skills in a rectangle. This rectangle
encompasses all of the attributes of soft skills (in the circle) defined in the literature
including additional attributes specific to entrepreneurial skills such as networking,
influencing and persuasion, negotiation, risk taking, strategic orientation, financial
management, decision making and execution, planning and foresight thinking, conceptual
systems thinking, human resource development, marketing and market awareness,
customer focus and customer orientation, and opportunity recognition and exploitation. In
addition to entrepreneurial skills being a new term for engineers to understand, engineers
can also learn these skills while still checking off the soft skills that businesses have
wanted from engineers for so long. Therefore, moving from entrepreneurial to soft skills
would not take any attributes away from what is expected of engineers now, it would
only add more attributes that could help an engineer become even more successful
(Jafari-Marandi et al., 2017).

Figure 2.1

Similarities in soft and entrepreneurial skills

(adapted from Jafari-Marandi et al., 2017)
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2.4

Generational application
A generational group can be defined as persons who share historical or social life

experiences with stable effects of these experiences over the course of their lives (Burch
& Strawderman, 2014). For the purpose of this study, the two generational groups
discussed will be called the Gamers (born between 1979 and 2000), Generation X (or
Gen-Xers) (born between 1965 and 1978), and the Baby Boomers (born between 1946
and 1964). Maslow’s Hierarchy of Needs (Maslow, 1970) (Figure 2.2) is useful in
explaining differences about the generational groups as well as their attitudes and
behaviors toward the workplace (Espinoza, Ukleja, & Rusch, 2010). From Maslow’s
Hierarchy of Needs (Figure 2.2) and the general characteristics of each generational
group, conclusions can be drawn about the amount of soft or entrepreneurial skills each
generational group holds.

Figure 2.2

Maslow’s hierarchy of needs in relation to generational group

(adapted from Simons, Irwin, & Drinnin, 1987).
7

Starting with the oldest generational group in this study, the Baby Boomers
believed that doing what was necessary and paying their dues would lead to having their
needs fulfilled. This generational group is said to have entered the workforce at the love
and belonging level of the hierarchy (Espinoza et al., 2010). Baby boomers were unsure
of themselves and their abilities, but they were more prepared in the workplace (Burch &
Strawderman, 2014). Also, this generational group would rather converse face-to-face
than using technology to do so. These observations show a strong tendency of this
generational group to possess soft skills.
Gamers were raised with technology and because of this fact, younger employees
bring a new skillset to the workplace that has not been noticed in the past. This
generational group is believed to enter the workforce at the self-actualization level of the
hierarchy because of their desire to be creative, to solve problems, and to find meaning in
what they do (Burch & Strawderman, 2014; Espinoza et al., 2010). Gamers are known to
be assertive and confident even when they actually lack basic skills to be successful
(Burch & Strawderman, 2014). A Gamer would rather converse electronically than
actually talk face-to-face. When recognizing these characteristics, Gamers seem to be
lacking in soft skills because of their reliance on technology to communicate (Burch &
Strawderman, 2014).
Both generational groups and their assumed stronger character skills are depicted
in Figure 2.3 as a ven diagram with one area being entrepreneurial skills and the other
area being soft skills with a combination of both where the two areas overlap. This is
where Generation X is assumed to fit in. Generation Xers are determined to be successful

8

at both entrepreneurial skills and soft skills, and they are assumed to have entered the
workplace at the esteem level between Gamers and Baby Boomers.

Figure 2.3

Generational groups applied

(adapted from Burch & Strawderman, 2014)
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2.5

Engineers’ success
According to Kautz et al. (2014), the pillars of determining task performance can

be defined as effort, character skills, and cognitive skills. There are different methods to
measure these pillars to determine how good a person’s task performance will be. In
general, a person who has stellar task performance will in turn be successful. Taking this
information and adding an additional important pillar of technical skills, Figure 2.4 was
developed specifically for engineers and their success. Each of these general areas
encompass all of the different skills, abilities, and attributes of the bigger idea. The more
successful an engineer is at each of these pillars (including technical skills), the more
successful the engineer will be overall. People can compensate for their shortfalls in one
pillar by having strengths in other pillars (Kautz et al., 2014), but it is difficult to
determine what pillar in which a person is strongest.

Figure 2.4

Engineers’ success

(adapted from Kautz et. al, 2014)
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2.5.2

Perception of character skills
In Figure 2.5, there are two arrows added to represent the amount of effort one

puts forth to his or her technical and character skills. This paper focuses on the amount of
effort placed upon obtaining and using character skills, represented by arrow B. Arrow A
is representing the amount of effort placed upon obtaining and using technical skills.
Examples of Arrow A activities are taking classes on specifically technical engineering
skills or performing fluid mechanical calculations at work. Engineering curricula are
mostly comprised of learning technical skills. The more emphasis placed on Arrow B (or
obtaining and using character skills), the more successful engineers will be.

Figure 2.5

Engineers’ success due to the perception of character skills

(adapted from Kautz et. al, 2014)
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CHAPTER III
MATERIALS AND METHODS
An online survey was generated to gather adults’ perception of soft skills and
entrepreneurial skills in general, by experience, and in engineers. The data from the
survey were analyzed using statistical tools such as ANOVA and t-tests. This section of
the paper has three different portions. The first portion describes the survey design and
administration, the second portion defines the participants involved, and the third section
describes the methods used to analyze the data.
3.1

Survey design and administration
To examine adults’ perception of soft skills and entrepreneurial skills in

engineers, an online survey was created using Google Forms. The questionnaire was
developed by determining exactly what information needed to be gathered to understand
people’s perception of soft skills and entrepreneurial skills in general, by experience, and
in engineers. The questions were designed to gather unbiased information on attributes of
the skills studied by a wide-range of general demographic information as well as between
engineers and managers. Each question was placed in a particular order so as to not sway
a participant’s response. Participants were recruited through social platforms such as
Facebook, Twitter, LinkedIn, and Reddit. The online survey included five major sections
which are discussed in the following sections: demographics, choice of class based on
skills taught, perception of importance of different types of skills, perception of soft skills
12

vs. entrepreneurial skills, and importance of these skills within different experience
levels.
3.1.1

Demographics
The first section asked basic demographic questions such as age, race, gender,

employment/student status, classification, and industry. A summary of these
demographics is presented in Table 3.2.
3.1.2

Choice of class based on skill taught
This section was developed with the intent to determine whether people believe a

character skills class, a writing class, or a coding class would be most beneficial for
engineers in college. This question allowed the participant to rank from most useful to
least useful three different courses that a College of Engineering could offer. These three
courses were the interchangeable soft/entrepreneurial skills, academic writing, and
computer programming all with a short class description where the soft/entrepreneurial
skills description stayed the same. The interchangeable term of soft/entrepreneurial skills
was used based on a random number that the participant was asked to choose as question
in the survey: 31.3% of the participants received the question where the term “soft skills”
was used (Figure 3.1), 31% received the question where the term “soft/entrepreneurial
skills” was used (Figure 3.2), and 37.7% received the question where the term
“entrepreneurial skills” was used (Figure 3.3).
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The College of Engineering has decided to provide a general course for engineering students. Because of
financial restrictions not all of the available options can be offered immediately. Please rank which of the
following classes is least useful, useful, and most useful.
A) Soft skills - Students will come to understand and appreciate a wide range of skills known as soft skills.
Skills covered in this course include: communication, teamwork, leadership, emotional stability, selfregulation, interpersonal skills, problem solving, initiative and innovation, responsibility, commitment,
and organizational skills.
B) Academic writing - This course will capture and address the writing skills that students will need to
fulfill their graduation requirements. It will also provide them with the skill set needed to effectively
communicate their ideas in a professional environment.
C) Computer programming - The goal of this course will be to introduce the basics of coding in an opensource language. Students will gain an understanding of general logic within computer programming.
Skills will be expanded upon through real world and academic examples and exercises.

Figure 3.1

Soft skills class choice question

The College of Engineering has decided to provide a general course for engineering students. Because of
financial restrictions not all of the available options can be offered immediately. Please rank which of the
following classes is least useful, useful, and most useful.
A) Soft/entrepreneurial skills - Students will come to understand and appreciate a wide range of skills
known as entrepreneurial and soft skills. Skills covered in this course include: communication,
teamwork, leadership, emotional stability, self-regulation, interpersonal skills, problem solving,
initiative and innovation, responsibility, commitment, and organizational skills.
B) Academic writing - This course will capture and address the writing skills that students will need to
fulfill their graduation requirements. It will also provide them with the skill set needed to effectively
communicate their ideas in a professional environment.
C) Computer programming - The goal of this course will be to introduce the basics of coding in an opensource language. Students will gain an understanding of general logic within computer programming.
Skills will be expanded upon through real world and academic examples and exercises.

Figure 3.2

Soft/entrepreneurial skills class choice question

The College of Engineering has decided to provide a general course for engineering students. Because of
financial restrictions not all of the available options can be offered immediately. Please rank which of the
following classes is least useful, useful, and most useful.
A) Entrepreneurial skills - Students will come to understand and appreciate a wide range of skills known
as entrepreneurial skills. Skills covered in this course include: communication, teamwork, leadership,
emotional stability, self-regulation, interpersonal skills, problem solving, initiative and innovation,
responsibility, commitment, and organizational skills.
B) Academic writing - This course will capture and address the writing skills that students will need to
fulfill their graduation requirements. It will also provide them with the skill set needed to effectively
communicate their ideas in a professional environment.
C) Computer programming - The goal of this course will be to introduce the basics of coding in an opensource language. Students will gain an understanding of general logic within computer programming.
Skills will be expanded upon through real world and academic examples and exercises.

Figure 3.3

Entrepreneurial skills class choice question
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3.1.3

Perception of importance of attributes of character skills
The next section lists 21 skills for the participant to rate as extremely important,

important, indifferent, not important, or irrelevant. These skills are listed in Table 3.1.
Table 3.1

Attributes of skills
Attributes
Teamwork
Stress management and emotional stability
Recognition and exploitation of opportunities
Analytical, critical, and problem-solving skills
Interpersonal skills
Influencing and persuasion
Risk taking
Networking
Strategic orientation
Financial management
Communication skills
Leadership skills
Organizational skills
Initiative and innovation
Responsibility and commitment
Decision making and execution
Customer focus and customer orientation
Planning and foresight thinking
Conceptual systems thinking
Human resource development
Marketing and market awareness

3.1.4

Perception of soft skills and entrepreneurial skills
This section asks the participant if he or she thinks the two terms differ or are

similar and which of the terms is most important for engineers to have.
3.1.5

Importance of these skills within experience groups
In the last section, the participant received one question (if he or she responded

with similar as an answer to whether the terms are similar or different in the previous
15

section) or two questions (if he or she responded with different as an answer to whether
the terms are similar or different in the previous section). The first option (one question)
asked the participant to rank from most needed to least needed which of three experience
groups (people who have minimal work experience, people who have worked less than
10 years, and people who have been working for over 10 years) needed
soft/entrepreneurial skills. In the second option (two questions), the same question was
asked twice but with soft skills asked in the first and entrepreneurial skills asked in the
second.
3.2

Participants
A total of 346 participants completed the online survey. Of those, 3 were

considered invalid due to obvious trolling which left 343 to be considered valid. The
participants were comprised of 234 females and 109 males. 27.70% of the participants
consider themselves to be engineers, where 72.30% do not. The data were divided into
generational group by age as follows: (1) Gamers – ages 19-39, (2) Generation X – ages
(40-53), and (3) Baby boomers – ages 54 and over. The data were also divided into three
different experience groups: (1) people who have minimal work experience, (2) people
who have worked up to 10 years, and (3) people who have been working for over 10
years. These experience groups were assumed as follows: people obtaining a degree are
people who have minimal work experience, people new to the workforce are people who
are employed and are or under the age of 35, and people who have been working for over
10 years are people who are employed or retired who are over the age of 35. 83
participants (24.2%) were considered as people with minimal work experience, 85
participants (24.8%) were considered as people who have worked for less than 10 years,
16

and 175 participants (51.0%) were considered as people who have been working for over
10 years. Table 3.2 presents the demographic information of all participants as well as the
demographic information broken down by each experience group. Regarding gender,
there were more females (68.22%) that participated in the survey than males (31.78%).
27.70% of all participants considered himself or herself an engineer. In terms of race,
there were six races identified with 94.17% of participants choosing white/Caucasian.
With such a low spread in race, this variable will not be delved into further in this study.
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Table 3.2

Demographics by experience group

Variables

Statistics
Experience Group

(# of participants, n
Minimal work
experience

<10 years work
experience

>10 years work
experience

Overall

Number of
Participants

83 (25.36%)

85 (24.78%)

175 (51.02%)

343 (100%)

Age (Mean(SD))

22.0 (2.92)

26.3 (3.43)

52.7 (9.61)

38.7 (16.07)

Female

47 (56.53%)

55 (64.71%)

132 (75.43%)

234 (68.22%)

Male

36 (43.37%)

30 (35.29%)

43 (24.57%)

109 (31.78%)

(%))

Gender

Do you consider yourself an engineer?
No

42 (50.60%

56 (65.88%)

150 (85.71%)

248 (72.30%)

Yes

41 (49.40%)

29 (34.12%)

25 (14.29%)

95 (27.70%)

1 (1.20%)

0

1 (0.57%)

2 (0.58%)

6 (7.23%)

0

0

6 (1.75%)

2 (2.41%)

2 (2.35%)

3 (1.71%)

7 (2.04%)

1 (1.20%)

0

1 (0.57%)

2 (0.58%)

0

2 (2.35%)

1 (0.57%)

3 (0.87%)

73 (87.95%)

81 (95.29%)

169 (96.57%)

323 (94.17%)

Full-time employee

0

76 (89.41%)

126 (72.00%)

202 (58.89%)

Part-time employee

0

7 (8.24%)

10 (5.71%)

17 (4.96%)

83 (100%)

2 (2.35%)

0

83 (24.20%)

Unemployed

0

0

4 (2.29%)

6 (1.75%)

Retired

0

0

35 (20.00%)

35 (10.20%)

47 (56.63%)

1 (1.18%)

7 (4.00%)

55 (16.03%)

0

11 (12.94%)

15 (8.57%)

26 (7.58%)

Race
American
Indian/Alaskan
Native
Asian
Black or AfricanAmerican
Hispanic or Latino
Multi-racial
White/Caucasian
Current Status

Full-time student

Highest level of
school completed
High school
diploma/GED
Some college but
no degree
Associates

6 (7.23%)

2 (2.35%)

10 (5.71%)

18 (5.25%)

Bachelors

26 (31.33%)

55 (64.71%)

83 (47.43%)

164 (47.81%)

4 (4.82%)

13 (15.29%)

49 (28.00%)

19.24%)

0
0

0
3 (3.53%)

2 (1.14%)
9 (5.14%)

2 (0.58%)
12 (3.50%)

Masters
Specialists
Doctoral

18

3.3

Methods
To ensure each question received was demographically similar, Figure 3.1 was

created demonstrating the similar proportions of each demographic variable for each
question received. After this was concluded, the analytical tool of t-Test for two-samples
assuming equal variances was used to assess the effects of demographic variables on the
different variables in the survey. When there were more than three parts to a variable, the
analytical tool of ANOVA was used. Each of these analyses’ results can be found in
Chapter 4.

Question 1

Question 2

100
90
80
70
60
50
40
30
20
10
0

Figure 3.4

Demographics by question received
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Question 3

CHAPTER IV
RESULTS
This chapter discusses the results found from the statistical analyses performed on
the data gathered from the survey research. The data were broken down into the different
sections of the survey to analyze as follows.
4.1

Choice of class based on skill taught
When analyzing the data received from this question, it was found that most of

the differences in the means were insignificant. In Table 4.1, all of the rows that are not
highlighted are insignificant with their p-value being more than 0.05.
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Table 4.1

Statistical analysis of demographic variables based on choice of class
VARIABLE

QUESTION

ALL QUESTIONS
All questions
Soft skills
Gender
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
Generational
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
Experience
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
Engineer
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
School completed
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
Current Status
Soft/entrepreneurial skills
Entrepreneurial skills
All questions
Soft skills
Manager
Soft/entrepreneurial skills
Entrepreneurial skills

P-VALUE
0.048
0.330*
0.279*
0.319*
0.420*
0.111
0.432
0.087
0.384
0.001
0.135
0.036
0.113
0.118*
0.431*
0.203*
0.111*
0.313
0.917
0.607
0.252
0.003
0.531
0.015
0.174
0.000*
0.431*
0.203*
0.111*

P-values are two sided.
*P-values are one sided.
When determining which of the three class options has the highest mean, it was
found that there is a significant difference in the means of the soft skills class,
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soft/entrepreneurial class, and entrepreneurial class with the soft/entrepreneurial class
having the highest mean of 2.50.
Table 4.2

Means of each question within class choice

Question

Soft

Soft/Entrepreneurial

Entrepreneurial

All questions

2.376

2.500

2.242

P - value
0.048

In terms of experience groups, there is a significant difference in the means of
experience group 1, 2, and 3 when all three of the character skills questions are
considered with participants in experience group 3 choosing that character skill classes
are most useful. Also, when only the soft/entrepreneurial skills question was considered,
there is a significant difference in the means of experience group 1, 2, and 3 with
experience group 2 choosing this character skill class as being most useful.
Table 4.3

Means of experience variables

Variable

Question

Experience

All questions
Soft/entrepreneurial
skills

Experience
group 1

Experience
group 2

Experience
group 3

P - value

2.096

2.400

2.480

0.001

2.174

2.643

2.559

0.036

In terms of the current status of participants, it was found that there is a
significant difference in the means of full-time employees, part-time employees, full-time
students, retired participants, and unemployed participants when all of the character skills
questions are considered with the full-time employees considering the character skills
classes most useful. When only the soft/entrepreneurial skills class responses were
considered, there is a significant difference in the means between the current statuses of
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participants with full-time employees considering this specific character skill class to be
most useful.
Table 4.4

Means of current status variables

Variable

Question

Current
status

All
questions
Soft/entrepreneurial
skills

Full-time
employee

Part-time
employee

Fulltime
student

Retired

Unemployed

P - value

2.495

2.235

2.085

2.371

2.167

0.003

2.657

2.000

2.174

2.545

2.500

0.015

In terms of managerial status, there is a significant difference in the means of
managers and non-managers when all character skills questions were included with
managers considering the character skills classes to be most useful.
Table 4.5

Means of manager variables

Variable

Question

Managers

Non-managers

P - value

Manager

All questions

2.711

2.350

0.000

In Table 4.6, an ANOVA was performed on all responses to the demographic
variables to study the means of choice of class. All variables were found to not be
significantly different than the mean except for participants who had completed their
bachelor’s degree. This analysis found that the means of each of the character skills
questions (Table 4.7) were significantly different from the mean with the
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soft/entrepreneurial skills class being considered most useful of all of the character skills
classes.
Table 4.6

Statistical analysis of choice of class based on demographic variables
Variable

P - value

Male
Female
Experience group 1
Experience group 2
Experience group 3
Non-engineers
Engineers
Associates
Bachelors
Doctoral
High school diploma/GED
Masters
Some college but no diploma
Full-time employee
Full-time student
Part-time employee
Retired
Unemployed
Manager
Non-manager

0.250
0.166
0.652
0.140
0.301
0.139
0.264
0.070
0.011
0.710
0.943
0.215
0.195
0.067
0.652
0.689
0.604
0.264
0.428
0.280

P-values are two sided.
Table 4.7

Means of bachelors variable

Variable

Soft

Soft/Entrepreneurial

Entrepreneurial

P - value

Bachelors

2.397

2.593

2.106

0.011
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4.2

Perception of importance of attributes of character skills
To begin the analysis of this section of data, a t-test for one sample was performed

to ensure that all attributes were rated significantly different than neutral. Once it was
concluded that all attributes were rated significantly different than neutral, each of the
demographic variables were studied to understand their effect. As seen in Table 4.3, the
means of each attribute are dispersed from 3.399 (human resource development) to 4.612
(analytical, critical, and problem-solving skills). Also seen in Table 4.3, there was a
significant difference in the mean of females and males when studying most of the
attributes except recognition and exploitation of opportunities, analytical, critical, and
problem-solving skills, influencing and persuasion, customer focus and customer
orientation, and conceptual systems thinking. In terms of experience groups, only five of
the attributes had a p-value less than 0.05. In terms of engineers and non-engineers, most
attributes were considered to have the means of engineer and non-engineers to be
significantly different. The means of the amount of school completed were only
significantly different for the interpersonal skills, and the means of the managers and
non-managers were only significantly different for the organizational skills.
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Table 4.8

Statistical analysis of the importance of attributes of character skills based
on demographic variables

Attributes

Gender

Generational

Experience

Engineer

School
Completed

Manager

Teamwork
Stress management
and emotional
stability
Recognition and
exploitation of
opportunities
Analytical, critical,
and problem solving
skills

0.000

0.549

0.090

0.199

0.054

0.284

0.000

0.076

0.037

0.107

0.863

0.448

0.351

0.087

0.020

0.442

0.589

0.169

0.377

0.160

0.251

0.032

0.089

0.394

Interpersonal skills
Influencing and
persuasion

0.012

0.178

0.087

0.286

0.002

0.493

0.169

0.016

0.126

0.408

0.527

0.276

Risk taking

0.005

0.355

0.074

0.018

0.018

0.205

Networking

0.002

0.569

0.817

0.046

0.757

0.263

Strategic orientation
Financial
management
Communication
skills

0.002

0.820

0.845

0.000

0.829

0.389

0.000

0.947

0.968

0.000

0.735

0.241

0.027

0.675

0.757

0.368

0.318

0.190

Leadership skills

0.000

0.313

0.060

0.020

0.555

0.338

Organizational skills
Initiative and
innovation
Responsibility and
commitment
Decision making and
execution
Customer focus and
customer orientation
Planning and
foresight thinking
Conceptual systems
thinking
Human resource
development
Marketing and
market awareness

0.000

0.643

0.326

0.000

0.463

0.013

0.026

0.178

0.130

0.028

0.922

0.402

0.012

0.477

0.818

0.027

0.574

0.333

0.025

0.483

0.287

0.090

0.697

0.153

0.074

0.136

0.098

0.039

0.101

0.070

0.042

0.018

0.018

0.379

0.937

0.296

0.219

0.019

0.015

0.450

0.089

0.147

0.000

0.278

0.163

0.000

0.913

0.363

0.000

0.036

0.034

0.000

0.778

0.356

P-values are one-sided. *P-values are two-sided.
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In terms of gender, females rated the attributes significantly higher than males
did. This is in support of current literature regarding traits that females will value more
than males (Llopis, 2014).
Table 4.9

Means of gender variables of attributes
Means

Attributes

P – value

Female

Male

Teamwork

4.534

4.174

0.000

Stress management and emotional stability

4.312

4.009

0.000

Interpersonal skills

4.239

4.037

0.012

Risk taking

3.551

3.275

0.005

Networking

4.060

3.771

0.002

Strategic orientation

3.889

3.596

0.002

Financial management

4.145

3.734

0.000

Communication skills

4.534

4.376

0.027

Leadership skills

4.235

3.908

0.000

Organizational skills

4.479

4.092

0.000

Initiative and innovation

4.321

4.156

0.026

Responsibility and commitment

4.628

4.468

0.012

Decision making and execution

4.479

4.321

0.025

Planning and foresight thinking

4.329

4.183

0.042

Human resource development

3.551

3.073

0.000

Marketing and market awareness

3.594

3.165

0.000

In terms of generational groups, generation 1 (or gamers) rated most attributes
significantly higher than generation 2 and 3 except for marketing and market awareness
where generation 2 and 3 rated it higher than generation 1.
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Table 4.10

Means of generational groups of attributes
Generation
1
3.898

Means
Generation
2
3.618

Generation
3
3.365

Planning and foresight thinking

4.380

4.113

4.216

0.018

Conceptual systems thinking

4.212

3.958

3.966

0.019

Marketing and market awareness

3.332

3.620

3.591

0.036

Attributes
Influencing and persuasion

P–
value
0.016

In terms of experience groups, experience group 2 rated attributes significantly
higher than experience groups 1 and 3 except for marketing and market awareness with
experience group 3 having the highest mean.
Table 4.11

Means of experience groups of attributes
Experience
group 1
4.229

Means
Experience
group 2
4.376

Experience
group 3
4.131

3.831

4.024

3.737

Planning and foresight thinking

4.265

4.471

4.200

0.018

Conceptual systems thinking

4.205

4.247

3.971

0.015

Marketing and market awareness

3.253

3.400

3.583

0.034

Attributes
Stress management and emotional stability
Recognition and exploitation of
opportunities

P–
value
0.037
0.020

In terms of engineers and non-engineers, there is a mix of which group chose the
higher rating for each attribute. In general, engineers rated soft skill attributes
significantly higher than the non-engineers did, where non-engineers rated most skills
lower. The biggest difference in means is for organizational skills with non-engineers
rating it 4.456 and engineers rating it 4.095.
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Table 4.12

Means of engineers and non-engineers of attributes
Means

Attributes

P–
value

Non-engineers

Engineers

Analytical, critical, and problem-solving
skills

4.573

4.716

Risk taking

3.528

3.295

0.018

Networking

4.016

3.842

0.046

Strategic orientation

3.891

3.547

0.000

Financial management

4.125

3.726

0.000

Leadership skills

4.190

3.979

0.020

Organizational skills

4.456

4.095

0.000

Initiative and innovation

4.315

4.147

0.028

Responsibility and commitment

4.617

4.474

0.027

Customer focus and customer orientation

4.065

3.884

0.039

Human resource development

3.536

3.042

0.000

Marketing and market awareness

3.609

3.063

0.000

0.032

In terms of managers and non-managers, only the attribute of organizational skills
had significantly different means with non-managers rating it higher.
Table 4.13

Means of managers and non-managers of attributes
Attributes
Organizational skills

4.3

Means
Non-managers

Managers

4.476

4.250

P–
value
0.013

Perception of soft skills and entrepreneurial skills
When analyzing the data for the question that was answered with “similar” or

“different,” it was found that there is no significant difference in the means based on any
of the demographic variables listed in Table 4.14.
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Table 4.14

Statistical analysis of the perception of character skills based on
demographic variables
Variable
Gender
Generational
Experience
Engineer
School Completed
Manager

P - value
0.2789
0.396
0.7565*
0.3201
0.8784*
0.7314

P-values are one sided. *P-values are two sided.
When analyzing each answer (soft skills, entrepreneurial skills, both, or neither), it was
found that there is no significant difference in the means of the generational groups,
experience groups, or the amount of school completed. But, there is a significant
difference in the means of engineers and non-engineers and males and females. The
significant difference in the means of the gender variable only applied to the answer of
“soft skills” with more males answering that soft skills is most important. In terms of
engineers and non-engineers, the answer of “soft skills” and “entrepreneurial skills” had
means significantly different with engineers choosing soft skills and non-engineers
choosing entrepreneurial skills.
Table 4.15

Means of gender of choice of skill
Means
Choice
Soft skills

P – value
Female

Male

0.1496

0.2844

30

0.0016

Table 4.16

Means of engineers of choice of skill
Choice

4.4

Means

P – value

Non-engineer

Engineer

Soft skills

0.1452

0.3158

0.0002

Entrepreneurial skills

0.1694

0.0842

0.0228

Importance of these skills within experience groups

Through the analysis of each of the questions in this section, it was found that there is a
significant difference between the means of females and males for the question of soft
skills (experience groups 1 and 3). As seen in the following table, both genders chose that
experience group 1 needs soft skills more than experience group 3, but males believe
more strongly that experience group 1 needs soft skills.
Table 4.17

Means of gender within experience groups
Question

Soft – experience
group 1
Soft – experience
group 3

Means

P – value

Female

Male

1.9568

2.1389

0.0312

1.6420

1.3611

0.0075

In terms of generational groups, there is a significant difference in the mean of
generational groups for the questions soft skills (experience group 2) and entrepreneurial
skills (experience group 3). Generation 2 chose that experience group 2 needs soft skills
significantly higher than the other experience groups and experience group 3 needs
entrepreneurial skills significantly higher than the other experience groups.
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Table 4.18

Means of generational groups within experience groups
Question

Soft - experience group 2
Entrepreneurial experience group 3

Means

P - value

Generation 1

Generation 2

Generation 3

2.331

2.585

2.517

0.0374

1.653

2.075

1.767

0.0136

In terms of experience groups, there is a significant difference in the means of
experience groups for the questions of soft skills (experience group 1 and 2),
entrepreneurial skills (experience group 3), and both skills (experience group 1).
Experience group 1 chose that experience group 1 needs both of the skills most where
experience group 2 chose that experience group 2 needs soft skills the most. This is
interesting to note that each experience group thinks that their own experience group
needs these skills most. Experience group 3 chose that experience group 2 needs soft
skills most.
Table 4.19

Means of experience groups within experience groups
Question

Soft - experience group 1
Soft - experience group 2
Entrepreneurial experience group 3
Both - experience group 1

Experience
group 1
2.2222

Means
Experience
group 2
2.0172

Experience
group 3
1.9180

P - value

2.2037

2.3898

2.5410

0.0106

1.7778

1.4576

1.9262

0.0032

2.4828

2.0741

2.1132

0.0455

0.0256

In terms of non-engineers and engineers, it was found that there is a significant
difference in the two means for soft (experience groups 1 and 3) and entrepreneurial
(experience group 2). Non-engineers chose that experience group 2 needs entrepreneurial
skills most and engineers chose that experience group 1 needs soft skills most.
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Table 4.20

Means of engineers and non-engineers within experience groups
Means

Question

P - value

Non-engineers

Engineers

Soft - experience group 1

1.9591

2.1587

0.0247

Soft - experience group 3
Entrepreneurial experience group 2

1.6140

1.3968

0.0357

2.2982

2.0794

0.0132

In regard to the amount of school completed, only one question had means
significantly different for each option and that was soft skills (experience group 2). For
this question, it was found that participants who have completed their master’s degree
think that soft skills are needed most in experience group 2.
Table 4.21
Question
Soft experience
group 2

Means of amount of school completed within experience groups

Associates

Bachelors

2.182

2.434

Means
High
Doctoral
School
2.111

2.057
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Masters

Some
college

P - value

2.714

2.706

0.0001

CHAPTER V
DISCUSSION
This chapter discusses the conclusions drawn from this study in a broad sense as well as
in certain attributes and demographics.
5.1

Choice of class
Overall, the “soft/entrepreneurial” class was given a higher rating than the other

two classes (“soft” and “entrepreneurial”). This could be because of the “buzz” word,
“soft skills,” being in the name (McKenzie, 2017) or because people think that engineers
could use a combination of soft and entrepreneurial skills. When analyzing this data
based on experience variables, experience group 3 rated the “soft” skills class as being
most useful for colleges to have. This supports the idea that experience group 1 is
believed to be lacking in soft skills and stronger in entrepreneurial skills. Experience
group 2 rated the “soft/entrepreneurial” skills class highest for themselves to have, which
could be in support that experience group 2 has a combination of both of the skills. In
terms of managers and non-managers, managers rated all three of the different character
skills classes (“soft,” “soft/entrepreneurial,” and “entrepreneurial”) overall much higher
than non-managers.
Engineers’ and non-engineers’ differences were insignificant, but it is relevant to
note that the non-engineers’ means were higher for all of the character skills classes than
engineers’ means. This supports the idea that engineers think they need more technical
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skills rather than soft skills. In terms of gender, the means were near the same for all
character skills thus concluding that gender is irrelevant in this instance.
5.2

Attributes of character skills
In the following table, the means of all participants’ responses have been ordered

from highest to lowest with soft skill attributes highlighted and all of the attributes being
entrepreneurial skill attributes. As you can see, most soft skill attributes are ordered at the
top of the list with the highest being analytical, critical, and problem-solving skills with a
mean of 4.612. The lowest attributes (marketing and market awareness and human
resource development) have means of 3.458 and 3.399 respectively which is near but
slightly above the neutral rating of 3.

35

Table 5.1

Means of attributes ordered from highest to lowest
Attributes

Mean

Analytical, critical, and problem-solving skills

4.612

Responsibility and commitment

4.577

Communication skills

4.484

Decision making and execution

4.429

Teamwork

4.420

Organizational skills

4.356

Planning and foresight thinking

4.283

Initiative and innovation

4.268

Stress management and emotional stability

4.216

Interpersonal skills

4.175

Leadership skills

4.131

Conceptual systems thinking

4.096

Financial management

4.015

Customer focus and customer orientation

4.015

Networking

3.968

Recognition and exploitation of opportunities

3.831

Strategic orientation

3.796

Influencing and persuasion

3.618

Risk taking

3.464

Marketing and market awareness

3.458

Human resource development

3.399

When the responses of a 1, 2, and 3 were counted as well as the responses of a 4
and 5 were counted for each attribute, it was found that the soft skill attributes were still
highest with the same two entrepreneurial skill attributes within.
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Table 5.2

Count of ratings of attributes ordered from highest to lowest
Attribute

Count of 1, 2,
and 3 ratings

Count of 4
and 5 ratings

Responsibility and commitment
Analytical, critical, and problem solving
skills
Teamwork

14

329

17

326

22

321

Communication skills

23

320

Decision making and execution

23

320

Planning and foresight thinking

33

310

Organizational skills

36

307

Initiative and innovation

43

300

Stress management and emotional stability

44

299

Interpersonal skills

49

294

Leadership skills

62

281

Conceptual systems thinking

63

280

Financial management

82

261

Networking

84

259

Customer focus and customer orientation
Recognition and exploitation of
opportunities
Strategic orientation

85

258

89

254

117

226

Influencing and persuasian

136

207

Marketing and market awareness

163

180

Risk taking

170

173

Human resource development

177

166

In terms of experience groups, experience group 2 rated most of the significantly
different attributes, which are composed of both soft attributes and entrepreneurial
attributes, higher than the other experience groups. This is in support that experience
group 2 holds a mix of the two skills and attributes and sees them as most important. In a
general sense, all of the attributes were rated similarly by each experience group. As a
whole, females rated all of the attributes higher than males, and non-engineers rated all of
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the attributes higher than engineers except for analytical, critical, and problem-solving
skills.
5.3

Which skill is more important for engineers to have?
In terms of gender, males think that soft skills are most important for engineers to

possess. The other options of entrepreneurial skills, both, or neither all have similar
means for males and females. Engineers, by a slight amount, think that soft skills are
most important which supports the idea that engineers need soft skills, but could also be
within the “buzz” word realm. Non-engineers think that entrepreneurial skills are most
important for engineers to possess. In terms of experience groups, there were no
significant differences in means to note.
5.4

Need of skills by experience group
Significantly, experience group 1 believes that they need soft skills more than

experience group 2 and 3, which supports the idea that experience group 1 already has
entrepreneurial skills. Experience group 3 believes that experience group 2 needs soft
skills more than experience group 1 or 3. Experience group 1 believes that experience
group 3 needs entrepreneurial skills most, which supports the idea that experience group
3 is lacking in entrepreneurial attributes. All experience groups ranked experience group
3 as needing soft skills the least, which supports the idea that experience group 3 is
strongest in the soft attributes. All experience groups believe that entrepreneurial skills
are needed the most by experience group 2. When the two skills were presented to
participants as just one “soft/entrepreneurial skills” term, experience group 1 significantly
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chose that experience group 1 needs these skills most, and experience group 2 and 3
chose that experience group 2 needs these skills most.
5.5

Limitations and future work
The racial aspect of this study was not studied in depth due to the lack of a

proportional sample with an even spread. This is an aspect that can be further analyzed
with this same survey and study. There also could be more information obtained from the
experience aspects of this study. This could be reflected with more in-depth experience
questions added to the survey.
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